A simplified gradient solvent delivery system for capillary liquid chromatography-electrospray ionization mass spectrometry.
We describe a simple solvent delivery system for gradient capillary HPLC at nanoliter per minute flow rates. The novel aspect of the system is that solvents are delivered one at a time, using a switching valve, into a relatively large-volume mixing chamber. Efficient mixing in the chamber causes the formation of a sigmoidal gradient from the initial solvent to the subsequent solvent, which is then delivered to a capillary column. The shape of the gradients formed can be predicted from a simple theoretical model. Gradients of different slope can be formed by varying either the size of the chamber or the system flow rate. The system is robust, reproducible, and simple to operate. We provide a detailed protocol of how to construct a low-cost capillary HPLC system consisting of two syringe pumps, a capillary mixing chamber, a capillary column, and a zero dead-volume microelectrospray interface. We demonstrate that the coupling of this HPLC system to a mass spectrometer enabled us to identify proteins at the low femtomole level in solution-phase digests and at the picomole level in digests of samples separated on SDS-PAGE gels. We believe that the strategy presented will be useful as a general method for the characterization of proteins and peptides by capillary HPLC-electrospray mass spectrometry.